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What is open source?
• Open source software is software where the source code is 
made available under a license that allows the modification, 
and re-distribution of the software at will. (opensource.org)
What is open source GIS?
• A system built on open source designed to capture, store, 
manipulate, manage, and present spatially referenced information. 
Open Source GIS 




• Open Community Mapping 
Effort
• OsGeo Foundation –
• GeoNode, GRASS GIS, 
gvSIG, Marble, QGIS, FDO, 
GDAL/ORG, GEOS, GeoTools, 
OrfeoToolbox, OSSIM, 






•Geogig, Proj4J, geomesa, 
Spatial4j
Open Source GIS – Timeline
1978 - MOSS (Map Overlay and Statistical System)
1982 - GRASS GIS (Geographical Resources Analysis Support System)
1996 - GeoTools project started at the University of Leads
1998 - GDAL/OGR development started, Python support was added in 2000
2001 - PostGIS started; OSGeo incubation 2009-2012
2001 - GeoServer started by "The Open Planning Project“; OSGeo incubation 2009 -
present
2002 - Quantum GIS initial revision in CVS
2004 - uDig was started by Refractions Research
2009 - OpenGeo Suite first released
2010 – GeoNode first released







• Role in emerging fields





Open Source Continues to grow
SourceGoogle Trends QGIS and ArcGIS
Open Source Continues to Grow
Source: Google Trends GIS geodatabase
Employer 
Demand?
Site Search Terms No. Jobs 
LinkedIn GIS 10,741
Indeed GIS 10,853
LinkedIn GIS and Open source 389
Indeed GIS and Open source 485
LinkedIn GIS and Esri 2,223






LinkedIn Open Source 35,124








“By ensuring that students learn to distinguish between geospatial
concepts and software specifics, students become more flexible and stronger 
spatial thinkers when choosing solutions for their independent work in the 
future…. 
By understanding the concepts and their implementation, students will become 
better scientists, who are able to generate, reproduce, critique and improve 
research and analysis.” ISPRS Int. J. Geo-Inf. 2015, 4 953
GTCM




Ensure that software code complies with industry standards, 
such as those promulgated by the Open Geospatial Consortium 
(OGC)
N
Customize geospatial software using proprietary and open 
source software components, such as ESRI’s ArcObjects, 
Intergraph’s GeoMedia software suite, and the GeoTools open 
source project
N
Evaluate open source software components for re-use and 
potential return contributions
N









Design Aspects DA3-2 Resource 
Planning
N































USGIF – EBK 
Competency Unit






Sources and Types of Open-Source Geospatial Data (e.g., non-
structured data)
Geospatial Crowdsourcing (e.g., volunteered geographic information, 
“participatory sensing”)
Common Capabilities and Limitations of Open-Source Geospatial 
Data (e.g., opensource versus proprietary data, data quality)
Open-Source Geospatial Standards
Sources of Open-Source Geospatial Error
Open-Source “Spoofing”
